Ref. 95-L-024RE (1678-041) 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1 . (Previously Presented) A delay circuit comprising: 

a plurality of current mirror current sources, with each current 

mirrorcurrent source having an enable input, having an input for receiving an 

input signal and having a constant current output for providing a constant current 

responsive to the input signal; 

a plurality of current mirror current drains, with each current mirror current 

drain having an enable input, having an input for receiving the input signal, and 

having a constant drain output for providing a constant current responsive to the 

input signal; 

a programmable delay control circuit having a plurality of enable signals, 
each signal connected to a current mirror current source and current mirror 
current drain such that the programmable delay control circuit selectively enables 
a pair of current mirror current source and drain; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant current outputs of the plurality of current 
mirror current sources and to the constant drain outputs of the plurality of current 
drains, the second plate connected to a voltage reference, with each current 
mirror current source having a current path between a corresponding enable 
signal of said programmable delay control circuit and the first plate of said 
capacitor and with, each current mirror current drain having a current path 
between the corresponding enable signal of said programmable delay control 
circuit and the first plate of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output responsive to the voltage 
on the capacitor; 
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wherein a delay on the rising edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
or more of the plurality of current mirror current sources to change an overall 
current source current provided by the plurality of current mirror current sources 
to the first plate of the capacitor, and 

wherein a delay on the falling edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
or more of the plurality of current mirror current drains to change an overall 
current drain current provided by the plurality of current mirror current drains to 
the first plate of the capacitor. 

2. (Original) The delay circuit of claim 1 wherein the programmable delay 
control circuit comprises a digital circuit. 

3. (Original) The delay circuit of claim 2 wherein the digital circuit comprises 
programmable memory circuit. 

4. (Original) The delay circuit of claim 3 wherein the programmable memory 
circuit comprises a programmable read only memory. 

5. (Original) The delay circuit of claim 4 wherein the programmable read only 
memory comprises a EEPROM. 

6. (Original) The delay circuit of claim 3 wherein the programmable memory 
circuit comprises a FLASH memory. 

7. (Original) A delay circuit comprising: 

a first input transistor having a control element for receiving an input 
signal, and having a current path with a first end connected to a voltage source 
and a second end; 
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a second input transistor having a control element for receiving the input 
signal, and having a current path with a first end and a second end connected to 
a voltage reference; 

a first bias transistor having a current path with a first end connected to 
the voltage source, having second end, and having a control element, wherein 
the second end is connected to the control element and to the second end of the 
current path of the first input transistor; 

a resistor having a first end connected to the second end of said first bias 
transistor and having a second end; 

a second bias transistor having a current path from the second end of said 
resistor to the voltage reference, and having a control element connected to the 
second end of said resistor and to the first end of the current path of said second 
input transistor; 

a capacitor having a first plate and having a second plate connected to the 
voltage reference; 

an output stage having an input connected to the first plate of said 
capacitor and having an output; 

a programmable delay control circuit having a plurality of enable outputs; 

a plurality of constant-current sources, each constant current source of the 
plurality of constant-current sources having a current path between a 
corresponding enable output of said programmable delay control circuit and the 
first plate of said capacitor, and having a bias input connected to the control 
element of said first bias transistor such that the current flowing in the first bias 
transistor is proportionately mirrored in the current path of each constant-current 
source of the plurality of constant-current sources, responsive to the 
corresponding enable output and wherein a constant of proportionality may be 
chosen independently of the constant of proportionality of any other constant- 
current source; and 

a plurality of constant-current drains, each constant current drain of the 
plurality of constant-current drains having a current path between the 
corresponding enable output of said programmable delay control circuit and the 
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first plate of said capacitor, and having a bias input connected to the control 
element of said second bias transistor such that the current flowing in the second 
bias transistor is proportionately mirrored in the current path of each constant- 
current drain of the plurality of constant-current drains, responsive to the 
corresponding enable output and wherein a constant of proportionality may be 
chosen independently of the constant of proportionality of any other constant- 
current drain. 

8. (Original) The delay circuit of claim 7 wherein said programmable delay 
control circuit comprises a digital circuit. 

9. (Original) The delay circuit of claim 8 wherein the digital circuit comprises 
programmable memory circuit. 

10. (Original) The delay circuit of claim 9 wherein the programmable memory 
circuit comprises a programmable read only memory. 

1 1 . (Original) The delay circuit of claim 1 0 wherein the programmable read 
only memory comprises a EEPROM. 

12. (Original) The delay circuit of claim 9 wherein the programmable memory 
circuit comprises a FLASH memory. 

1 3. (Previously Presented) A delay circuit comprising: 

a plurality of current mirror current elements, with each current mirror 
current element having an enable input, having an input for receiving an input 
signal and having a constant current output for providing a constant current 
responsive to the input signal; 

a programmable delay control circuit having a plurality of enable signals, 
each enable signal connected to the plurality of current mirror current elements 
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so as to selectively enable a current mirror current element of the plurality of 
current mirror current elements; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant current outputs of the plurality of current 
mirror current elements, the second plate connected to a voltage reference, with 
each current mirror current element having a current path between a 
corresponding enable signal of said programmable delay and control circuit and 
the first plate of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output responsive to the voltage 
on the capacitor; 

wherein a delay on an active edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
or more of the plurality of current mirror current elements to change an overall 
current provided by the plurality of current mirror current elements to the first 
plate of the capacitor. 

14. (Previously Presented) The delay circuit of claim 13, wherein the active 
edge of the input signal is a rising edge of the input signal and the plurality of 
current mirror current elements are a plurality of current mirror current sources, 
and a delay on the rising edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
or more of the plurality of current mirror current sources to change an overall 
current source current provided by the plurality of current mirror current sources 
to the first plate of the capacitor. 

1 5. (Previously Presented) The delay circuit of claim 1 3, wherein the active 
edge of the input signal is a falling edge of the input signal and the plurality of 
current mirror current elements are a plurality of current mirror current drains, 
and a delay on the falling edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the enable signal of one 
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or more of the plurality of current mirror current drains to change an overall 
current drain current provided by the plurality of current mirror current drains to 
the first plate of the capacitor. 

1 6. (Previously Presented) A delay circuit comprising: 

a current-mirror current source having an enable input, an input for 

receiving an input signal, and a constant-current output for providing a constant 

current responsive to the input signal; 

a current-mirror current drain having an enable input, an input for receiving 

the input signal, and a constant drain output for providing a constant current 

responsive to the input signal; 

a programmable delay-control circuit operable to generate an enable 

signal on an enable output that is coupled to the current-mirror current source 

and the current-mirror current drain such that the programmable delay-control 

circuit selectively enables the current-mirror current source and the current-mirror 

current drain; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant current output of the current-mirror 
current source and to the constant drain output of the current drain, the second 
plate connected to a voltage reference, the current-mirror current source having 
a current path between the enable output and the first plate of said capacitor and 
the current-mirror current drain having a current path between the enable output 
and the first plate of said capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output signal responsive to the 
voltage on the capacitor; 

wherein a delay on the rising edge of the input signal is adjustable by the 
programmable delay-control circuit selectively enabling the enable signal to 
change an overall current source current provided to the first plate of the 
capacitor, and 
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wherein a delay on the falling edge of the input signal is adjustable by the 
programmable delay-control circuit selectively enabling the enable signal to 
change an overall current drain current provided to the first plate of the capacitor. 

1 7. (Previously Presented) A delay circuit comprising: 

a first input transistor having a control element for receiving an input 
signal, and having a current path with a first end connected to a voltage source 
and a second end; 

a second input transistor having a control element for receiving the input 
signal, and having a current path with a first end and a second end connected to 
a voltage reference; 

a first bias transistor having a current path with a first end connected to 
the voltage source, having second end, and having a control element, wherein 
the second end is connected to the control element and to the second end of the 
current path of the first input transistor; 

a resistor having a first end connected to the second end of said first bias 
transistor and having a second end; 

a second bias transistor having a current path from the second end of said 
resistor to the voltage reference, and having a control element connected to the 
second end of said resistor and to the first end of the current path of said second 
input transistor; 

a capacitor having a first plate and having a second plate connected to the 
voltage reference; 

an output stage having an input connected to the first plate of said 
capacitor and having an output; 

a programmable delay-control circuit having one or more enable outputs; 

one or more constant-current sources each having a source current path 
between a corresponding enable output of said programmable delay-control 
circuit and the first plate of said capacitor, and having a bias input connected to 
the control element of said first bias transistor such that the current flowing in the 
first bias transistor is proportionately mirrored in the source current path 
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responsive to the corresponding enable output and wherein a constant of 
proportionality may be chosen independently of the constant of proportionality of 
any other constant-current source; and 

one or more constant-current drains each having a drain current path 
between a corresponding enable output of said programmable delay-control 
circuit and the first plate of said capacitor, and having a bias input connected to 
the control element of said second bias transistor such that the current flowing in 
the second bias transistor is proportionately mirrored in the drain current path 
responsive to the corresponding enable output and wherein a constant of 
proportionality may be chosen independently of the constant of proportionality of 
any other constant-current drain. 

1 8. (Previously Presented) A delay circuit comprising: 

one or more current-mirror current elements each having an enable input, 
an input for receiving an input signal, and a constant-current output for providing 
a constant current responsive to the input signal; 

a programmable delay control circuit operable to generate one or more 
enable signals, each enable signal connected to a respective one of the one or 
more current-mirror current elements so as to selectively enable the respective 
current-mirror current element; 

a fixed capacitor having a first plate and a second plate, the first plate of 
the capacitor connected to the constant-current outputs of the one or more 
current-mirror current elements, the second plate connected to a voltage 
reference, each current-mirror current element having a current path between a 
respective one of the one or more enable signals and the first plate of said 
capacitor; and 

an output stage having an input connected to the first plate of the 
capacitor and having an output for providing an output signal responsive to the 
voltage on the capacitor; 

wherein a delay on an active edge of the input signal is adjustable by the 
programmable delay control circuit selectively enabling the one or more enable 
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signals to change an overall current provided by the one or more current-mirror 
current elements to the first plate of the capacitor. 

19. Cancelled. 

20. (Currently Amended) The delay circuit of claim 40-21 wherein the 
energy-storage element comprises a capacitor. 

21 . (Currently Amended) Tfre-A_delay circuit of c l a i m 19 , furthe^com prising: 
an energy-storage element; 

a current circuit coupled to the energy-storage element and operable to 
receive an input signal having first and second levels, to source a first constant 
current to the energy-storage element in response to the input signal having the 
first level, and to sink a second constant current from the energy-storage element 
in response to the input signal having the second level; 

an output circuit coupled to the energy-storage element and operable to 
. generate a delayed signal; 

a control circuit coupled to the current circuit and operable to generate an 
enable signal; and 

wherein the current circuit comprises a current stage operable to source a 
third constant current to the energy-storage element in response to the enable 
signal and in response to the input signal having the first level, and operable to 
sink a fourth constant current from the energy-storage element in response to the 
enable signal and in response to the input signal having the second level. 

22. (Currently Amended) The delay circuit of claim4S_21_, further compr i s i ng: 
a contro l c i rcu i t coup l ed to th e curr e nt c i r c u i t a nd op e rab le to ge n er at e an 

e nab le s i gna l ; and 

wh e r ei n th e curr e nt c i rcu i t compr i s e s a curr e nt st a g e op e rab le to sourc e a 
th i rd constant curr e nt to the energy - storag e ele ment i n r e spons e to th e e nab le 
s ignal and in respons e to th e i npu t sig na l having th e first le v el , a nd op e rab le to 
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s i nk a fourth constant curr e nt from the e n e rgy - stor a g e ele m e nt i n r e spons e to th e 
enab l e signal and i n r e spons e to the i nput s i gna l hav i ng th e second le v el , 
wherein the third and fourth constant currents are less than or equal to the first 
and second constant currents, respectively. 

23. (Currently Amended) Tbe-A_delay circuit of claim 19 , fbH#*eFComprising: 
an energy-storage element; 

a current circuit coupled to the energy-storage element and operable to 
receive an input signal having first and second levels, to source a first constant 
current to the energy-storage element in response to the input signal having the 
first level, and to sink a second constant current from the energy-storage element 
in response to the input signal having the second level; 

an output circuit coupled to the energy-storage element and operable to 
generate a delayed signal; 

a control circuit coupled to the current circuit and operable to generate 
enable signals; and 

wherein the current circuit comprises current stages each operable to 
source a respective third constant current to the energy-storage element in 
response to a respective one of the enable signals and in response to the input 
signal having the first level, and operable to sink a respective fourth constant 
current from the energy-storage element in response to the respective one of the 
enable signals and in response to the input signal having the second level. 

24. (Currently Amended) The delay circuit of clainrM-9 23, furth e r compris i ng: 
a contro l circ uit co u ple d to th e curr e nt c i rcu i t and op e rab le to g e n e rat e 

e n a b le sign al s; a nd 

wh e r ein th e current circui t co m pr i s e s current stag e s e ach op e rab le to 
sourc e a r e sp e ct i v e th i rd constant curr e nt to th e e n e rgy - storag e ele m e nt i n 
r e spons e to a r e sp ec t i v e one of th e e nab le s i gna l s and i n r e spons e to th e i nput 
s i gna l having th e f i rst le v el , and operab le to s i nk a r e sp e ct i v e fourth constant 
curr e nt from th e e n e rgy - storag e e l e m e nt i n r e spons e to th e re s pecti v e on e of th e 
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e nab le s i gn al s and i n r e spons e to th e i nput s i gna l hav i ng th e s e cond le v el , 
wherein a sum of the respective third constant currents b ei ng are less than or 
equal to the first constant current and a sum of the respective fourth constant 
currents b ei ng are less than or equal to the second constant current. 

25. (Currently Amended) The delay circuit of claim 40-21 wherein the first 
constant current equals the second constant current. 

26. (Currently Amended) The delay circuit of claim 40-21wherein the first and 
second levels respectively comprise a logic high and a logic low level. 

27. (Currently Amended) The delay circuit of claim 40-21 wherein the output 
circuit comprises an inverter having an output node and having an input node 
coupled to the energy-storage element, the inverter operable to generate the 
delayed signal on the output node. 

28. (Currently Amended) The delay circuit of claim 40-21 wherein the output 
circuit comprises: 

a first inverter having an output node and having an input node coupled to 
the energy-storage element; and 

a second inverter having an output node and having an input node 
coupled to the output node of the first inverter, the second inverter operable to 
generate the delayed signal on the output node of the second inverter. 

29. (Currently Amended) A delay circuit, comprising: 
a-an energy-storage element; 

a control circuit operable to generate enable signals; 

a current circuit coupled to the energy-storage element and to the control 
circuit and operable to receive an input signal having first and second levels, the 
current circuit including current stages that are each operable to source a 
respective first constant current to the energy-storage element in response to the 
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input signal having the first level and in response to a respective one of the 
enable signals and operable to sink a respective second constant current from 
the energy-storage element in response to the input signal having the second 
level and in response to the respective one of the enable signals; and 

an output circuit coupled to the energy-storage element and operable to 
generate a delayed signal. 

30. (Previously Presented) The delay circuit of claim 29 wherein the current 
circuit comprises: 

A current generator operable to generate a third constant current in 
response to the input signal having the first level and to generate a fourth 
constant current in response to the input signal having the second level; and 

wherein each current stage is operable to mirror the third constant current 
in response to the input signal having the first level and to mirror the fourth 
constant current in response to the input signal having the second level. 

31 . (Previously Presented) The delay circuit of claim 29 wherein the current 
circuit comprises: 

a current generator opjerable to generate a third constant current; and 
wherein each current stage is operable to mirror the third constant current. 

32. (Currently Amended) A method, comprising: 

delaying a first edge of an input signal by charging an energy-storage 
element with a first constant current in response to the input signal transitioning 
from a first level to a second level; af*4 

delaying a second edge of the input signal by discharging the 
energy-storage element with a second constant current in response to the input 
signal transitioning from the second level to the first level; 

delaying the first edge of the input signal by charging the energy-storage 
element with a third constant current in response to an enable signal and in 
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response to the input signal transitioning from the first level to the second level; 
and 

delaying the second edge of the input signal by discharging the energy- 
storage element with a fourth constant current in response to the enable signal 
and in response to the input signal transitioning from the second level to the first 
level . 

33. (Previously Presented) The method of claim 32 wherein the first constant 
current equals the second constant current. 

34. (Currently Amended) The method of claim 32 wherein the energy-storage 
element comprises a capacitor , the method further comprising: 

wh e re i n th e e n e rgy - stor a g e e l e m e nt compr i s e s a capac i tor; 

generating a delayed signal having a third level when a voltage across the 
capacitor is less than a predetermined level; and 

generating the delayed signal having a fourth level when the voltage 
across the capacitor is greater than the predetermined level. 

35. (Currently Amended) The method of claim 32 wherein the energy-storage 
element comprises a capacitor , the method further comprising: 

wh e r ei n th e e n o rgy storag e ele ment compr i s e s a c a pac i tor; 

generating a delayed signal having the first level when a voltage across 
the capacitor is less than a predetermined level; and 

generating the delayed signal having the second level when the voltage 
across the capacitor is greater than the predetermined level. 
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